Age-related cognitive deficits in rats are associated with a combined loss of cholinergic and serotonergic functions.
The cholinergic hypothesis of senile dementia proposes that an age-dependent reduction of central cholinergic functions accounts for the severe cognitive deficits seen in aged rats. A careful examination of the experimental evidence cited in support of this hypothesis reveals that it cannot account for some behavioral observations. We have modified this hypothesis and wish to propose that serotonin and acetylcholine interact to allow normal cognitive functions in the brain. Thus, a partial reduction in both cholinergic and serotonergic functions will cause severe memory impairment in young as well as in aged rats. We found that restoration of the serotonergic innervation in the hippocampus of serotonin depleted rats, using tissue transplants, can restore impaired behavior. We have localized a memory-related interaction between serotonin and acetylcholine in the hippocampus and are in the process of identifying a physiological function which may underly this interaction.